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FOREWORD

This report documents and summarizes the work done and conclusions reached during
the DLA Operations Research and Economic Analysis Management Support Office's
(DLA-LO(DORO)) review of workload factors for the revised DLA Mobilization Plan
(DLAMP). The study was performed at the request of the Command, Control, and
Contingency Plans Division of DLA.

In place of the Department of Defense Materiel Distribution System Study's
(DODMDSS) demand factors which formed the basis for the current DLAMP, the DLA
Inventory Data Bank and Service-provided Time Phased Force Deployment Data served
as the main sources for the study. The Uniform Standard Automated Materiel
Management System Inventory Management Simulation (USIMS) was then used to derive
key Inventory Control Point and depot workload factors. These workload factors
will be used by DLA Inventory Control Points and depots to assess any resource
shortfalls in the event of a full mobilization.

In- addi-t1erkihe report offers three major recommendations. First, more complete
data should be obtained from the Services for future updates of the DLAMP. Second,
a working group should be established within DLA to focus on and to evaluate
mobilization policies. F-_y , for future mobilization planning efforts, earlier
review by mobilization planners at the field activities of the computer simulation
output should occur to increase the validity of the simulation result
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I. ITODrC

A. BAkzgjjd

The current MLA Mobilization Plan (LAMP) is based on workload projections
under a full mobilization scenario. These workload projections were
derived by etecuting the Uniform Standard Automated Materiel Management
System (SAMMS) Inventory Management Simulation (USIMS) with demand quantity
factors taken from the Department of Defense Materiel Distribution Study
(DODI4S) of the mid 1970s and requisition frequency estimates made by the
ELA Operations Research and Economic Analysis Management Support Office
(DCRO) in the late 1970s.

With the recent emphasis on mobilization planning throughout the DoD and
the emergence of the Time Phased Force Deployment Data (TPfDD) approach,
new demand data have become available on a limited basis. The Services
have developed their materiel requirements for certain critical items,
known to be needed in the event of a mobilization, by time increments based
on the troop deployment schedule. The Command, Control and Contingency
Plans Division chose to update the hJAMP with factors derived fran this new
source of mobilization data, and requested that DOW develop new workload
planning factors to be used by EhA activities in determining their resource
requirements in the event of a mobilization.

B. Objectve The major objective of this study was to update both
the EEA Inventory Control Point (ICP) and EA Defense Depot workload
planning factors provided in the ELAMP. By using the most current factors,
planners will be able to develop more realistic and accurate estimates of
resource shortfalls and devise better mobilization plans. Figure 1 shows a
schematic overview of the mobilization planning process. In this analysis,
USIMS is used to derive ICP workload and performance indicators; these
are compared to surge capacities at IA activities; finally, mobilization
capabilities and requirements are determined from this comparison.

C. 2

1. The Construction, Electronics, General, Industrial and
Medical commodities were examined in the study in detail by simulation with
the USIMS model, which is described in brief in Appendix A. All ELA depots
were considered. A listing of depots and ICPs with their common
abbreviations is presented in Table 1.

2. The three major Services (Army, Air Force, and Navy) were
examined.

3. A full mobilization scenario for which the TPFDD existed was
chosen by the Command, Control and Contingency Plans Division. Data from
from the [MA Inventory Data Bank (DIEB) for the quarter ending in December
1984 and USIMS extracts from the same time frame were used with the

1



exception of 1X5C. For 1X3C, USIMS extracts fram March 1985 were required.

4. The factors for the 30, 60, and 90 day intervals were sought.

Im I I

,V

I M --- workload- > I SUPPLY II I I I
I I-performance-----> I OPMAICi II _ _ _ I I _ _ _ _ _ I

, I > MO~IZATION

and
CAPABILITIES

II. I2~

The overall increase in requisition sizes and requisition volume incaning
to the hEA ICPs was quantified by using TPFEW demands and canparing these
to the historical demands. The USIMS model was then employed to determine
the impact on key workload indicators for both ICPs and depots that would
result from these increases.

The project involved the following steps:

(1) ref inmuent of input data to the USIMS model, explained in
sections II A, II B, and in Appendix B;

(2) execution of two scenarios, normal and mobilization, discussed
in section II D; and

(3) the derivation of key workload factors - ICP workload factors
are explained in the section III, Analysis, and depot workload
factors are clarified in Appendix C.

Figure 2 shows a schematic view of the derivation of workload planning
factors for ICPs and depots.
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Table~

Common Abbreviations For LA Depots And Inventory Control Points
(ICPS)

ICP

Abbreiation

Defense Construction Supply Center DCSC

Defense Electronics Supply Center

Defense General Supply Center DGSC

Defense Industrial Supply Center DISC

Defense Personnel Support Center (Medical) DPSC-M

Defense Personnel Support Center
(Clothing and Textile) DPSC-T

Defense Depots

Defense Construction Supply Center DCSC

Defense Depot Mechanicsburg Pennsylvania DI4P

Defense Depot Memphis Tennessee Dew

Defense Depot Ogden Utah DDOU

Defense Depot Tracy California DDrC

Defense General Supply Center EGSC

A. D=a Md Assumptions

The major -ources for the data needed in this study were the DIM, SAMMS
quarter end USIMS extracts files, and the TPFDD provided by the Services.
Other sources utilized included LA Headquarters staff, ICP staff, and
various management information reports.

There were a number of limitations of the TPFD Data for all Services
were only available for the Medical ccmmodity. Only Army demands were
available for the other commodities. The TPFDD excluded demands for units:1 within the continental United States (C=HS).

-A;3
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A number of key assumptions were made in obtaining TPFDD requisition
frequency and size factors. It was assumed that (1) only TPFiD items would
experience demand during a mobilization and (2) those identified TPFDD
National Stock Numbers (NSNs) would experience demand increases for other
Service users in proportion to the increase in demand registered in the
case of the Army. For example, if the Army normal usage were 10
requisitions for a total quantity of 100 and the TPFD demands amounted to
10 requisitions for another 100, the other Services' demands would increase
proportionally, that is double.

It was also assumed that other items, not specifically identified in the
TPFDD, would also experience increases in demands. Initially, demand
increases to the TPFDD NSNs were thought to represent the only increases in
demand. Upon application of this assumption, as shown in Appendix B, it
became apparent that this choice grossly understated the true increases in
demand frequency and quantity expected in a mobilization. Thus, the
original assumption became untenable and the assumption of across the board
increases was adopted.

Mobilization parameters for USIMS runs were discussed with representatives
of Supply Operations and the Ccmmand, Control, and Contingency Plans
Division. No source could identify any policy change that would be
implemented in a mobilization environment. It was, therefore, assuned that
internal SAMMS policies would not be altered during a mobilization. The
only changes to the input parameters needed for the mobilization scenario
runs of USIMS would involve the external influences. These would include
the changes to the requisition size and frequency, and changes in the area
of returns. A mobilization would result in decreases in quantity,
frequency, and likelihood of items being returned to the depots. Table 2
shows the peacetime and mobilization scenario adjustments to the computer
simulation for returns. These were the same factors developed previously
by DORO and applied in execution of USIMS for the previous DLAMP.

B. Refinemnt Of I D =To TheUSIMS Model. The refinement of
the TPFDD from the two scenarios selected by the Coumand, Control, and
Contingency Plans Division as representing a full scale mobilization
consisted of a series of steps. Each involved computer programs to
manipulate data fron DIEB item and demand files and records of the TPFDD.
The TPFDD data were summarized to obtain the total quantity and frequency
demanded during the 90 day mobilization period for each TPFED NSL The
DIM was used to establish a baseline of normal demand to which the new
scenario could be compared. The factors for the TPFDD NSNs derived in this
process were employed in conjunction with other assumptions, as explained
in Appendix B, to complete the ref inement of input data for the USIMS
model.

5
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COMPTER SIMLYLATION ADJUSTMTS FOR RETURNS

x ES IC PE~mmE VU VALUE

ETURNS RBMITY (CREDITABLE) - - - .66 - -

REOS PRFBK ITY (NO*I-cR!ETABLE) - - .635 - -

LATE RE'1S PROBABL-ITY - - 416 - -

RETUS FRFUENCY - 1.0 - .1

RETURNS QUAN-TITY .- 1.0 - .1

C. LimiatJons Of ThUS Model. The USIMS model has a nuoiber of
inherent limitations, as does any simulation model. While increasing the
number of executions of the simulation increases statistical confidence in
the accuracy of the model's output, the numbers generated fram any
simulation should never be construed as being real data. By comparing two
scenarios one can hope to eliminate same concerns. As with any simulation,
not all processes that impact on operations can be completely modelled.
Simplifying assumptions are always necessary for all but the simplest
situations. However, even with these known limitations, USIMS was judged
to be the most appropriate tool available to conduct this analysis.

D. Execut Of 2W Scenarios The main idea underlying this
application of the computer simulation was to compare normal ICP and depot
operations to some hypothesized situation. Four baseline runs of USIMS for
each ICP were made to simulate normal operations over the course of 24
months. USIMS parameter cards were provided by the ICPs. With the
environmental factors described in section A above as the mobilization
scenario parameters, the model was executed four more times for each
commodity, again with a simulation run length of 24 months. The
mobilization was assumed to occur in month 13 to allow the system to
stabilize and overcome any initialization bias. The monthly values of
interest focused on the thirteenth, fourteenth, and fifteenth months. The
simulation was allowed to continue through the twenty-fourth month to check
supply availability over the 12 month time frame.
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A. Wbr Factors

After both the baseline and mobilization scenarios had been executed,
derivation of key ICP workload factors followed. For each camnodity and
each month, the workload planning factor was derived by sumiing four like
runs for both scenarios and dividing the mobilization sun by the baseline
su. These values are shown in Tables 3 through 5. The factors represent
a ratio of the mobilization values and the baseline values determined from
the simulation. To derive a projected mobilization workload, one must
multiply the appropriate factor by an appropriate average monthly value or
a selected month's actual value. Assume, for example, that the normal
monthly number of buys at DCSC is a onstant 5000. Fram Tables 3, 4, and
5, the 30, 60, and 90 day factors for DCSC are:

1.6, 3.2, and 3.4.

The mobilization workload projected for the respective periods would be:

1.6 x 5000 = 8000

3.2 x 5000 = 16000

3.4 x 5000 = 17000.

The determination of workload factors for the depots was accmpl ished in a
slightly different manner. Monthly results of the simulation runs were
compared with data contained in EA management information reports to
obtain these factors. Therefore, unlike the factors for the ICPs, these
factors used actual workloads and not the simulated baseline as for the
ICPs. The baseline workload cane frm average monthly workload at each
depot for fiscal year (FY) 1984. The final depot workload factors are
presented in Tables 6 through 8. Details of the method used to arrive at
these figures are presented in Appendix C.
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ICP WCRKLFU D FACIVRS FOR TH1E FIRST 30 DAYS (M + 1)

EWIdctrInvetor Control Pint

DCSC DESC DOSC DISC DPSC-M IPSC-T

Requisition Frequency 2.3 5.7 3.0 2.7 1.4 2.2

Requisition Quantity 2.4 1.6 1.3 2.2 2.0 1.4

Value of Recurring
Demand 2.2 2.2 1.3 2.1 1.7 -

Value of non-Recurring
Demand 2.2 2.1 1.3 2.2 2.0 -

Value of Net Sales 1.8 2.1 1.3 1.9 1.8 -

Total Number of
Purchase Requests (PRs) 1.6 1.7 1.1 1.6 1.6 -

Number of PRs < 25 K 1.6 1.7 1.1 1.2 1.5 -

Number of PRs > 25 K 1.7 1.8 1.6 1.6 1.9 -

Value of Commitments 1.5 1.6 1.2 1.6 1.7 -

Value of obligations 1.0 1.0 1.2 1.0 0.9 -

Supply Availability 0.95 0.99 0.99 0.98 0.95 -

Value of Stock on Hand 0.92 0.94 0.97 0.92 0.89 -

Value of Safety Level 1.0 1.0 1.0 1.0 1.0 -

Value of Economic
Order Quantity 1.0 1.0 1.0 1.0 1.0 -

Value of Quarterly
Forecast Demand 1.0 1.0 1.0 1.0 1.0 -

Number of Items with
Backorders 1.3 1.3 1.2 1.3 1.5 -

Average Number of Backorders
per day 1.3 1.5 1.1 1.2 1.2 -

Migration
Low to High - - - - - -

NSO to Replenishment . -. .. .

8



IcP WCIUOD FACIORS FOR 7HE SB0D 30 DAYS (M + 2)

I&M Inicto I nvent ControlPon

DCSC DESC DGSC DISC DPSC-M DPSC-T

Requisition Frequency 2.3 5.7 3.0 2.7 1.4 2.2

Requisition Quantity 2.4 1.6 1.3 2.2 2.0 1.4

Value of Recurring
Demand 2.7 3.1 1.6 2.7 2.0 -

Value of non-Recurring
Demand 2.5 2.7 1.7 2.2 1.9 -

Value of Net Sales 1.9 2.5 1.4 2.0 1.6 -

Total Number of
Purchase Requests (PRs) 3.2 4.3 2.2 3.8 2.3 -

Number of PRs < 25 K 3.2 4.2 2.2 3.6 2.8 -

Number of PRs > 25 K 3.5. 6.2 2.0 3.8 2.2 -

Value of Camnitments 4.3 6.5 1.7 3.6 2.8 -

Value of Obligations 1.1 1.1 1.1 1.1 1.5 -

Supply Availability 0.87 0.95 0.98 0.94 0.84 -

Value of Stock on Hand 0.83 0.85 0.93 0.83 0.83 -

Value of Safety Level 1.0 1.3 1.3 1.0 1.1 -

Value of Econmic
Order Quantity 1.0 1.1 1.0 1.0 1.1 -

4 Value of Quarterly
Forecast Demand 1.0 1.2 1.4 1.0 1.1 -

Number of Items with
Backorders 1.9 2.0 1.5 1.8 2.0 -

Average Number of Backorders
per day 2.0 3.1 1.9 1.8 2.0 -

Migration
Low to High - - - - - -

NSO to Replenisment .. . ..

9



ICP WIUMLOAD FArES FOR 7HE THIRD 30 DAYS (K + 3)

LW .JIiator .InventoL~ Cotrol Point

DCC DEC DGSC DISC DPSC-M DPSC-T

Requisition Frequency 2.3 5.7 3.0 2.7 1.4 2.2

Requisition Quantity 2.4 1.6 1.3 2.2 2.0 1.4

Value of Recurring
Demand 2.7 3.3 1.6 2.8 1.9 -

Value of non-Recurring
Demand 2.6 3.0 1.7 2.5 2.0 -

Value of Net Sales 1.9 2.5 1.5 2.0 1.1 -

Total Number of
Purchase Requests (PRs) 3.4 5.0 2.1 3.6 2.4 -

Number of PRs < 25 K 3.5 4.8 2.0 3.5 2.3 -

Number of PRs > 25 K 3.0 8.7 2.2 3.8 2.8 -

Value of Comitments 3.5 11.0 2.1 4.3 3.2 -

Value of Cbligations 1.2 1.3 1.0 1.1 1.9 -

Supply Availability 0.78 0.90 0.96 0.89 0.73 -

Value of Stock on Hand 0.75 0.77 0.90 0.75 0.76 -

Value of Safety Level 1.0 1.6 1.1 1.1 1.2 -

Value of Economic
Order Quantity 1.0 1.2 1.1 1.0 1.2 -

Value of Quarterly
Forecast Demand 1.0 1.4 1.1 1.1 1.2 -

Number of Items with
Backorders 2.5 2.9 1.7 2.3 2.7 -

Average Number of Backorders
per day 3.0 5.4 2.6 3.0 3.1 -

Migration
Low to High 3.5 4.4 2.1 3.5 3.5 -
NSO to Replenishment 1.9 3.2 1.9 2.0 1.7 -

10



DEPOT W(CP 3AD FACTORS FOR 7E FIRST 30 IhYS (m + 1)

ZEy Indiator Db N

DCSC DP DE n0= DDTC DGSC

Receipt Lines In .9 1.1 1.1 1.0 1.0 1.1

Receipt Tons In .9 1.1 1.1 1.0 1.0 1.1

Materiel Release
Order Lines 2.2 2.3 3.6 3.2 2.1 3.2

MW0 Lines with
Service-owned Assets 2.2 3.0 3.7 3.2 2.7 3.2

Tons Out 1.8 1.7 1.5 1.5 1.6 1.3

Tons Out with
Service-owned Assets 1.8 2.4 1.6 1.5 2.0 1.3

Tmbe2

DEPOT WKL(%I!D FACTORS FOR THE SBE D 30 DAYS (M + 2)

DCSC DE4P Dt O UfJ WrcC DGSC

Receipt Lines In .9 1.0 .9 .9 .9 .9

Receipt Tons In .9 1.0 .9 .9 .9 .9

Materiel Release
Order Lines 2.7 2.6 4.5 3.7 2.6 3.8

O

Tons Out 1.9 1.7 1.6 1.7 1.8 1.5

11
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DEPOT WCEOAD FACTORS FOR THE THIRD 30 DAYS (M + 3)

Z Indicator Dense

DCSC DWP DCM D DIOTC DGSC

Receipt Lines In .9 .9 .9 .9 .9 1.0

Receipt Tons In .9 .9 .9 .9 .9 1.0

Materiel Release
Order Lines 2.1 2.4 3.8 3.5 2.3 3.9

Tons Out 1.8 1.5 1.5 1.7 1.6 1.6

B. Otbr JAMu=

While the major concern of this study was to derive workload factors for
the first 90 days of a mobilization, two other issues surfaced during the
course of the project. For one, the (mX and, Control, and Contingency
Plans Division also desired to examine supply availability over the mid-
term horizon. These factors are presented in Figure 3. These values are
similar to the ICP workload factors in that they represent the decrease in
availability compared to the normal situation. If, for example, at the
time of the mobilization the supply availability at DCSC is actually 89 %,
the workload planning factor of .95 for the first month would be multiplied
by 89 % giving a projected supply availability of about 84.6 % (89 x 95 =
84.6).

Another point of concern was that there appears to be a need to look into
how to improve system perfonane during a mobilization. For instance,
what policy changes are required to make SAMMS react more quickly to
changes in the environment arising in a mobilization scenario? Or, how can
the expenditure of funds for stocks that will arrive too late to be of any
use in a short-lived mobilization be counter-acted when demand suddenly
drops off to normal levels after the mobilization period?

IV.

While the TPFII provided more modern estimates of both quantity and
frequency, it is not without its limitations. In the first place, this
source represents only the overseas demand and is used for predicting air
and sea transportation requirements. In view of the sparsity of data, the
accuracy of the factors derived is oertainly questionable. Questions
concerning the other items' mobilization demand must also arise. These
questions require the imposition of various assumptions which are all

12
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subject to a large degree of skepticiusu In the absence of more
substantial and complete data from the Services, the derivation of dmand
quantity and frequency factors will remain nebulous. Based on current
available data, the mobilization factors reflected in this report represent
the best estimates that ILA can provide of the increases in workload
arising from demand increases under mobilization.

%he Clothing and Textile cmmodity deserves special mention. It will be
noticed that a column has been included in the ICP workload factors for
DPSC-T. While both TPFU and DIIE information were available and were
processed, no means currently exist to simulate ICP operations for Clothing
and Textile. Planners at DPSC-T might be able to provide an initial
estimate of workload at their ICP. without the ICP estimates, planning
factors for the depots excluded any additional workload arising from
EPSC-T.

Recently, there have been some discussions within Supply Operations as to
possible policy changes in the event of a mobilization. At this time, no
concrete decisions have been made. USIMS could provide a possible means of
testing how any contemplated policy changes might perfom in a mobilization
scenario. With the participation of ICP planners and Operations Research
analysts, policy changes could be discussed and analyzed in a more
objective manner.

Finally, the dramatic changes that can be anticipated in the event of a
full scale mobilization suggest the need for more active management on the
part of LA Headquarters, ICP, and depot planners. Such meetings should
enhance the validity of the study by providing feedback fram field
activities.

V.

In view of the preceding conclusions, the following recamuendations are
provided to update the ILAMP in the future and to improve mobilization
planning in LA in general:

* Obtain TPFMD from all Services for all MA coaodities that are to
be simulated.

* Obtain continental United States (CNUS) demand estimates or
records for those cammodities cited above fran the Services.

* Have the Services clarify the status of other items not identified
in the foregoing two points.

14



* Involve DPSC-T planners in the event that a Clothing and Textile
simulation is unavailable for the next update of these workload
planning factors. In either case, planning factors for Clothing and
Textile should be included in the next revision of UAMP workload
planning factors.

* Establish a working group within MA to review and discuss
possible policy changes that should take effect in the event of a
mobilization It may also be possible to simulate these policy
changes and compare results of alternative policies using USIMS and
the techniques applied in this study.

* Facilitate the interplay of more participants to ensure that ICP
and depot experts can interact with computer simulation output and
provide feedback for use in the simulation.
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Description Of USIMS

The USItS model has been a part of SAMMS since 1974. It is available
at Headquarters and all LA supply centers except Clothing and Textile and
Subsistence. It can be used to simulate various inventory policies. The
simulation is based on actual item asset values and demand history which
are extracted from SAMS files quarterly. Normally about 5000 items are
used as a sample for the model; the results for these items are scaled to
population values to determine overall performance. Although 80 different
output reports are produced, only about half are of primary interest in
mobilization planning. The USIMS model has recently been enhanced to
improve its accuracy. The simulation portion of the model is a ER MAN
Monte Carlo simulation. A complete set of USIMS documentation is available
from MA-LO(DOR) C/O DGSC, Richmond, Virginia 23297-5000 upon request.
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Use Of Time Phased Force Deplajment Data To Derive Requisition
Frequency And Quantity Factors

The derivation of factors to represent the increase in demand quantity and
frequency is clouded by the lack of cauplete data. Same facts pertaining
to the TPFDD items are presented in Table B-1. For instance, DPSC-M

Table B-i

TIM PHASED FORCE ELOWMENT DALTA ITEMS

Inventr Control Point

DCSC DESC DGSC DISC DPSC-M DPSC-T

Number of Items
(stocked and non-
stocked) 533050 1000410 289211 919500 40800 30340

Number of Items
with TMFtO 1671 9819 1550 1363 4084 628

Percent of Items
with TPDD < 1 1 < 1 < 1 10 2

Number of Requisitions
(stocked and non-
stocked in millions) 3.8 4.4 2.8 6.5 1.5 2.4

Number of Requisitions
with TPFDD Requisitions
added to Nonmal
Requisitions
(in millions) 4.4 10.5 4.0 7.0 2.0 3.4

Nomal Requisition
Frequency of TPFDD
Items as Compared
to Frequency for all
Items for the ICP
(a percent) 10 16 12 2 56 19

represents the ICP with the most oomplete data, but only 10 percent
of all items and about 56 percent of all ICP requisitions were involved.
At the other ICPs, the TPFDD items usually accounted for less than one (1)
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per cent of the items. The largest increase in requisition volume was
registered at DESC, which had 250 % of the normal volune (10.5 versus 4.4
million). DISC experienced the lowest rise, eight per cent rise (7.0
million versus 6.5). Other ICPs showed only modest increases (less than 50
per cent). The original assumption that one could simply add the TP Ei
requisition numbers to the requisitions for the population at the ICP did
not reflect the surge in demands that would arise in the event of a full
mobilization. A similar analysis was conducted on the average requisition
sizes with similar results, that is, most ICPs showed little change in
requisition sizes. These results of only slight increases seemed
incongruous with normal perceptions of mobilization.

The original assumption of simple additivity was discarded as
unsatisfactory. Since other itens and 03NUS destinations would be involved
in a mobilization, the TPFDD would need to be augnented While efforts
were made y LA Headtuarters planners to obtain more data franm the
Services, it becane apparent that more precise and complete data could not
be available to accomplish this study. Therefore, some other approach to
derive mobilization denand data would be necessary.

The method chosen to determine the factors for demand quantity and
frequency for each ICP involved combining the TPFDD factors and estimating
factors for other items not included in the TPFDD. The requisition size
and frequency factors for the TPFE NS4s are shown in Tables B-2 and B-3.

T= e

RBUISIT3ON FREQUENCY C ARACTERISTICS FOR TIME PHASED FORCE
EPOYMENT DTA ITEM

Invetor Control Pint

DCSC DESC DGSC DISC DPSC-M DPSC-T

Normal Annual
Frequency (000s) 238 687 329 140 845 466

Frequency with
TPF (000s) 858 7093 1601 621 1402 1548

Frequency Eactor 3.61 10.32 4.67 4.44 1.66 3.32
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A

RQUISTION SIZE CHARA TERISTICS fOR TIME PHASED FORCE
EEHOYMENT DAITEM

Inventory Control Po

DCSC DESC DGSC DISC DISC-M DFSC-T

Normal Average
Requisition Size 6 11 54 110 28 148

Average Requisition
Size with TPFDD 22 25 83 375 79 269

Size Factor 3.67 2.27 1.54 3.41 2.82 1.82

It was arbitrarily assumed that the demand sizes and frequencies for other
items would increase at half the rate of increase of the TPFDD NSNs
identified in the camodity. The weighted average for the cammodity was
then calculated by combining the TPFD peroent of increase for those items
so identified and half the rate f increase for the remainder of the
population. Table B-4 shows an example of the calculations for the
Construction ccmnodity. The values in Table B-5 are the cammodity specific
factors for all ICPs. These factors were applied uniformly for each month
simulated.
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EXAMPLE OF A M1IVAT4N OF FACIORS FOR RSUISITIMN FRMUENCIES
AND SIZES USIG MIE TIME iASED EtRCE DEYMENT DATA

FOR EENSE CONSJCTIN SUPPLY CTER

Frequency Factor
for TPFID Items 3.61

Frequency Factor
for non-TPED Items 1.00

Sum 4.61

Divide by 2 2.305 Frequency Factor for other itens

Size Factor
for TPED Items 3.67
Size Factor

for non-TPFDD Items 1.00

Sum 4.67

Divide bj 2 2.335 Size Factor for other items

Percent TPFDD
Items in PopAation .01 (used as minimum value)

Percent non-TPFD
Items in Ppulation .99 (100 % minus above line)

Ccmzdity Factors
Size:

(.01 * 3.61) + (.99 * 2.305) =
.0361 + 2.28195 = 2.31805 rounded to 2.32 for

the simulation

rounded to 2.3 for Table B-5
'

Frequency:
(.01 * 3.67) + (.99 * 2.335) =

.0367 + 2.31165 - 2.3485 rounded to 2.35 for
the simulation

rounded to 2.4 for Table B-5
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Tahle -

TIM PHASED IRCE DELO iDEN IRTA ERIVED FA(ORS FOR
RI3ISITI0 EREUENCIES MD SIZES

.Inyvuir Control Mint

DISC DESC SC DISC DPSC-M DIPC-T

Frequency Factor 2.3 5.7 3.0 2.7 1.4 2.2

Requi sition
Quantity 2.4 1.6 1.3 2.2 2.0 1.4

B
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Derivation Of Depot Workload Factors

The derivation of depot workload factors presented more problems than the
ICP factors. Since USINS does rot simulate depots, a method of translating
results fram USIMS to a depot level was necessary. The key depot
indicators - Materiel Release Orders (fRfs) processed, receipt lines
processed, and tons of isses and receipts - are not specifically
available fram USIMS outputs.

To ascertain the depot workload planning factors, USIMS output reports for
total requisitions, supply availability, value of net sales, value of
receipts from procurement, and value of receipts from returns, served as
the intemediate results. These were then transfouned using actual depot
workload data from the recent past. It was. assumed that mobilization
workload would impact the depots in proportion to the past workload
experienced by coamodity. Information provided by ELA Supply Operations on
the short tons shipped and received and MRO lines shipped for fiscal year
(FY) 1984 are shown in Tables C-i through C-3. These values were used as
the baseline in calculating new workload planning factors for the depots.

SHORT !NS RBE1VED AiffALLY BY DEKOT AD OOMKODITY
(in 000s)

Immntoly Control Point

DC c DESC GSC DISC DESC-M TOTAL

DCSC 13.8 0 2.7 5.4 0 21.9

N DCP 4.8 .6 8.9 16.2 20.0 50.5

DEW 8.9 0 50.0 14.7 12.8 86.4

E 0.5 1.9 38.5 4.1 .4 55.4

U='C 9.2 .3 26.0 15.8 14.2 65.5

GSC .9 1.0 51.5 .2 0 53.6
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SHOT MS SHIPPED ANNUALLY BY MIOT AND OWVDITY
(in 000s)

1X3C DESC WSC DISC DSC-M TODTAL

DC3C 15.6 0 2.7 5.5 0 23.8

DUIP 4.2 .4 15.6 18.0 22.1 60.3

a 7.9 .1 43.9 16.5 12.4 80.8

rIXX 10.8 2.9 27.0 5.1 .1 45.2

EM' 10.9 .3 37.3 18.8 13.5 79.8

]XGSC .9 1.8 54.7 0 0 57.4

LIE SHIPPED ANNUALLY BY MEOT AND OWDPDITY
(in 000s)

DCSC DESC IflSC DISC DFSC-M TODTAL

DCSC 843.3 .1 7.3 1412.6 0 2263.3

DWI 271.7 404.9 96.5 261.6 619.0 1653.7

raqi 568.8 .5 517.8 1450.4 421.8 1659.3

rixU 684.6 1831.2 100.7 1208.3 1.6 3826.4

rvrC 201.0 153.8 604.5 533.5 431.9 1924.7

1GSC 3.3 855.8 724.9 2.0 0 1586.0

7he inteunediate results essential for the derivation cf the depot workload
factors and the transformations are presented in tables C-4 through C-6.
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The total requisitions was multiplied ky the supply availability to obtain
the nmber of Ms sent to all depots. 7he nunbec of back order releases,
which is not available in USIM but also contributes to the nunber of M Ds,
was viewed as a neutral factor in determining Ms shipped 7he net sales,
which does include backorder releases, was used to determine tons shipped.
The dollar value of both procurements and returns were added to determine
the tons received.

Another assumption was needed to accomplish the derivation of ton data.
This assuuption was that a fixed dollar amount of assets (shipped or
received) for each ommodity equates to one ton. Fbr instance, assune a
simple schee with one ICP and two depots and $1000 per ton as the fixed
ratio for the coamodity. Also suppose that mobilization workload factor
for the net sales in the first month is 1.8. Assune further that depot A
normally siips one ton per month and depot B 10 tons per month, or,
equivalently, $1,000 and $10,000 respectively. During mobilization the ICP
factor would be applied to both depots resulting in 1.8 tons and $1,800
shipped fran depot A and 18 tons or $18,000 shipped fran depot B.
Commodity specific weight factors are not included in the tables, since
these changes are all relative to the dollar values of the camodities
being stocked at the particular depot.

SELECTED ICP WORKLOAD FACTORS FOR HE FERST 30 IYS (M + 1)

indictor ImnoyControlPon

DCSC DESC GSC DISC DPSC-M DPSC-T

Total Requisitions 2.0 4.3 2.0 2.3 1.4 -

Supply Availability 0.95 0.99 0.99 0.98 0.95 -

Calculated
Total MRO Lines 1.9 4.3 1.9 2.2 1.3 -

Value of Net Sales 1.8 2.1 1.1 1.9 1.8 -

Calculated
Value of Receipts .84 .77 1.1 .88 1.3 -
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SELECTED ICP WCRNOD FACTCS FOR THE SHOOND 30 DAYS (M + 2)

I c InveroyQ Control Poin

DCSC EESC 1,SC DISC DPSC-M DPSC-T

Total Requisitions 2.3 5.2 2.7 3.3 1.4 -

Supply Availability 0.87 0.95 0.98 0.94 0.84 -

Calculated
Total MW Lines 2.0 4.8 2.7 3.1 1.2 -

Value of Net Sales 1.9 2.5 1.4 2.0 1.6 -

Calculated
Value of Receipts 0.92 0.71 0.93 0.78 1.10 -

SELECTED ICP WM OD, FACTORS FOR THE THIRD 30 DAYS (M + 3)

DCSC DESC DGSC DISC IPSC-M IPSC-T

Total Requisitions 2.3 5.4 2.8 2.7 1.4 -

Supply Availability 0.78 0.90 0.96 0.89 0.73 -

Calculated
Total W Lines 1.8 4.9 2.7 2.4 1.0 -

Value of Net Sales 1.9 2.5 1.5 2.0 1.1 -

Calculated
Value of Rece ts 0.96 0.85 0.98 0.89 0.76 -

In addition to workload resulting fran incoming requisitions to the LA
ICPs, certain depots may be impacted because of the Service-owned stocks
held there. Research was done using DIMB files to identify these assets,
to isolate the depots involved, to detemine the total weight involved, and
to estimate the number of requisitions that would result from issuing these
assets. 2h only stocks of this kind belonged to D1SC-M. Infonmation
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concerning these stocks is presented in Table C-7.

SJ19IA TA OF SERIE-CWED MDICAL ASSETS

=n 2 Lim

tt" 3733 904l

DW 582 8498

ID1C 2534 93862

Since workload is experienced based on the commodity mix of items in store
at each depot, additional calculations were required to combine the
intermediate results and the depot workload. Keyed to Table C-8 by line
number, the subsequent explanation of the calculation for depot DCSC tons
received in the first month of the mobilization exemplifies the procedure
used to detemine depot mobilization planning factors. In the example, the
ICP mobilization factors for the first month from Table C-4 are repeated on
line one (1) of Table C-8. The annual values for tons received frum Table
C-I were divided W 12 to obtain average monthly baseline values, shown on
line two. Then, for each cmvodity, the ICP specific mobilization workload
factor on line one was multiplied by the monthly baseline on line two to
produce the monthly expected workload for each ICP at depot DCSC. The
individual ICP/depot combinations from line three were total led to give the
mobilization workload of tons received at DCSC on line four. The depot
total annual value from line two was divided by 12 yielding the normal
monthly average workload on line five. The final depot factor cmparing
the mobilization workload to the normal workload is calculated by dividing
line four by line five. This factor appears on line six. Calculations of
this nature were made for each of the six depots, in each of three months,
and for each of the three planning factor categories - tons received, tons
shipped, and lines shipped. Results are presented in Tables C-9 through
C-17. For those depots with Service-Qined assets, it was assumed that all
assets would be depleted in the first 30 days. Handling these stocks would
pose an additive burden on ILA depots. Separate lines showing the impact
of including these assets are presented.

C-5
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cae-Cp

EXRMFLE OF CFLQULAICNS it IEEYI! FACID

DC9C DESC JXSC DISC DESCI-M
[line 1]

Intermediate Factor for
Value of Reoepts .84 .77 1.1 .88 1.3
(from Table C-4)

[ line 2] rJCSC DESC IXSC DISC EFSC-M TOTM

Actual FY 84 Workload
in 000s of tons
at depot DCSC 13.8 0 2.7 5.4 0 21.9
(from Tahble C-i)

[line 3] DCSC EESC DGSC DISC DFSC-M

Calculation resulting
f ran
linel1*l1ine 2/ 12 1.0 0 .2 .4 0

(line 4] Monthly Mbilization Workload at depot
Sun of line 3
values foe all IC's
at depot DCMC 1.6

[line 5] Normal Motnthly Workload at depot

Calculation resulting
fran Total for entire depot
f ran line 2 or 21.9 / 12 1.825

(line 6] Depot DCSC Workload Planning Factor for
First 30 Days

line 5 / line 4 .876 rounded to .9

Note: The val ues f or l ines three,, f our, and six are f ound in Tabl e C-9 on
the line for depot DCSC. Each depot line in subsequent tables is
calculated in the same manner for the specific key indicator, month, and
ICP values.

C- 6
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SHCRT WNIS RECEIVED IN MBMItZATMN FIRST 30 DAYS (M + 1)
BY IM AND C (DiT! (in 000s)

*I= Control int

RC Z OT
DCSC DESC IXSC DISC DSC-M TIOTAL IO I2R

DCSC 1.0 0 .2 .4 0 1.6 .9

D[ .3 .1 .8 1.2 2.2 4.6 1.1

DM .6 0 4.5 1.1 1.4 7.7 1.1

DDOU .7 .1 3.4 .3 0 4.5 1.0

[rc .6 0 2.3 1.2 1.5 5.6 1.0

1GSC .1 .1 4.6 0 0 4.8 1.1

SHORT EtNS SHIPPED IN KSUIZATIN FIRST 30 DAYS (M + 1)
BY IEIE AND CDITY (in 000s)

IIC IEOT
D(3C DESC DGSC D]SC DESC-M IDTAL FACIR

DCSC 2.4 0 .3 .9 0 3.6 1.8

DE4P .6 .1 1.7 2.8 3.3 8.5 1.7
Service-owned 3.7
total 7.0 12.2 2.4

E 1.2 0 4.8 2.6 1.8 10.4 1.5
Service-owned .6
total 2.4 11.0 1.6

D=UJ 1.6 .5 2.9 .8 0 5.8 1.5

MIC 1.7 .1 4.1 2.8 2.0 10.7 1.6
Service-owned 2.5
total 4.5 13.2 2.0

13GC .1 .3 6.0 0 0 6.4 1.3
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The number of receipt lines deserves separate attention. These factors are
assumed to be the sae as for the tons dsippecL The identity of these two
factors is due to:

(1) the absence of receipt lines as a report in USIMS and

(2) the assumption that tons and lines would move in tanden during
the first 90 days of the mobilizatio.

Stated simply, the more (fewer) assets received, the more (fewer) the
receipt lines at the depots when size and number of buys and returns remain
constant. Furthemore, for the 90 day period, the constancy can be
expected to apply. The receipt of assets from procurements made at the
start of a mobilization takes both administrative and production lead
time, usually moe than the 90 day horizon critical here. Any change in
the size (dollar value) of receipts with the number of receipt lines
remaining constant would occur outside the time frame of interest. While
returns were hypothesized to drop in both size and number, returns already
in the pLpeline back to the depots would still arrive as scheduled during
the 90 day period C - constancy conmdLtion is met).

LINES SHIPPED IN ICBIIZAMM FIRST 30 DAS (M + 1)
BY MEPOT D AMDCOMDITY (in 000s)

DCSC DESC DGSC DISC DISC-M TAL FACIU

DCSC 134.9 0 1.2 264.2 0 400.3 2.2

EMP 43.0 145.0 15.6 48.9 66.2 318.7 2.3
Service-oned 90.5
total 156.7 409.2 3.0

EM 91.0 .2 83.7 271.2 45.1 491.2 3.6
Service-owned 8.5
total 53.6 499.7 3.7

DOU 109.5 655.7 16.3 226.0 .2 1007.7 3.2

DI'C 32.1 55.1 97.7 99.8 46.2 330.9 2.1
Service-owned 93.9
total 140.1 424.8 2.7

DGSC .5 306.4 117.2 .4 0 424.5 3.2
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SHORT 1S RNCM1VED IN ?(SIhIZATIMR SECatID 30 ERIS (M + 2)
BY IEI(Yi MD C1)?UUDY~ (in 000s)

Ic 1EPOT
DCS DS C Ic DISC DPSC-M TOTAL FAC~TOR

DcC1.1 0 .2 .4 0 1.7 .9

DueP .4 .1 .7 1.1 1.8 4.1 1.0

EM.7 0 3.9 1.0 1.2 6.8 .9

DW.8 .1 3.0 .3 0 4.2 .9

03TC .7 0 2.0 1.0 1.3 5.0 .9

DGSC .1 .1 4.0 0 0 4.2 .9

SHOR&T TONS SIPPED IN K)BILIZAflttI SBCOND 30 DA~YS (M + 2)
BY EErtr AND CDM9VDITY (in 000s)

RN MOT

DC9C DESC 13GSC DISC DPSC-M TOTAL FACTOR

DcMC 2.5 0 .3 .9 0 3.7 1.9

DueP .7 .1 1.9 3.0 2.9 8.6 1.7

mm1.3 .0 5.2 2.7 1.6 10.8 1.6

OU1.7 .6 3.2 .8 0 6.3 1.7

a=' 1.8 .8 4.4 3.0 1.8 11.8 1.8

DGSC .1 .4 6.5 0 0 7.0 1.5

C- 9
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LINES SHIPPD IN KlBILIAJT SI00ND 30 DAYS (M + 2)
BY DoIT AND (DMMDDfTY (in 000s)

DCSC DESC IGSC DISC DPSC-M TOTAL FACIOR

DCSC 137.6 0 1.6 369.6 0 508.8 2.7

DEMP 40.8 162.9 21.5 68.4 59.8 353.4 2.6

IM 92.8 .2 115.4 379.5 40.7 628.6 4.5

a= 116.7 736.6 22.5 316.1 .2 1192.1 3.7

IDI'C 32.8 61.9 134.8 139.6 41.7 410.8 2.6

WGSC .5 344.2 161.6 .5 0 506.8 3.8

SICRT ltNS RE CIVE IN KB]ILIZATtN THIRD 30 DAYS (M + 3)
BY EIEOT AND ODMODITY (in 000s)

D=Q Ivno Control Point

DCSC DESC I0GSC DISC DRlC-M TOTAL FACIOR

DCSC 1.1 0 .2 .4 0 1.7 .9

DEMP .4 .1 .7 1.2 1.3 3.7 .9

Dcmr .7 0 4.1 1.1 .8 6.7 .9

Mau .8 .1 3.1 .3 0 4.3 .9

MZ'C .7 0 2.2 1.2 .9 5.0 .9

DGSC .1 .1 4.2 0 0 4.4 1.0
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SHORT TONS SHIPPED IN MB3LIZATICN TIRD 30 DAYS (M + 3)
BY DEPT AND 0MDDTY (in 000s)

Invnento Control Poit

RCW DEPOr
DCSC DESC DGSC DISC DPSC-M TOTAL FACTOR

DCSC 2.4 0 .3 .9 0 3.6 1.8

IIDiP .6 .1 1.9 3.0 2.0 7.6 1.5

MW 1.2 .1 5.3 2.7 1.1 10.4 1.5

IMOJ 1.7 .6 3.3 .8 0 6.4 1.7

D1rC 1.7 .1 4.6 3.0 1.2 10.6 1.6

DGSC .1 .4 6.7 0 0 7.5 1.6

LIS SHIPPED IN MOBILIZATIN THIRD 30 DAYS (M + 3)
BY DEPOT AND DMMDIY (in 000s)

Ivno Control Pint
RM DEPOT

DCSC DESC D!SC DISC DPSC-M TOMAL FACTOR

DCSC 123.9 0 1.6 279.7 0 405.2 2.1

DEMP 40.8 163.7 21.8 51.8 52.3 330.4 2.4

DMT 83.6 .2 116.8 287.2 35.7 523.5 3.8

rcw 100.6 740.3 22.7 239.3 .1 1103.0 3.5

UC 29.5 62.2 136.4 105.6 36.5 370.2 2.3

DGSC .5 346.0 163.5 .4 0 510.4 3.9

As with the ICP factors, the depot planning factors display considerable
flexibility. Since the ICPs often change their distribution causing depot
workload to fluctuate while ICP factors stay constant, a depot planner can
recalculate these factors based on any other data which might be more
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appropriate, rather than the FY 1984 workloads used here.

In onclusion, the depot workload planning factors developed for this
iteration of the IAMP present a slightly altered view of mobilization's
impact at the depot level. With the expansion from the previous 30 day to
a 90 day time span, the upward trend for both MRO lines and tons out has
been confinned and proves to be even more pronounced than previously
anticipated. 7he values for both lines and tons received show a decreasing
trend as opposed to the increases estimated in the previous EEAMP.

C-12
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